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ABSTRACT 
The quality of stockmanship has a major influence on farm animal welfare 
and productivity. Farmers’ attitudes are reflected in their management 
decisions and behaviour towards animals, which, in turn, affects animal 
behaviour, welfare and productivity. Attitudes can affect the way farmers 
treat their animals, the environment they provide the animals, and even their 
own job satisfaction through feedback received from the animals. Farmers’ 
perceptions of what animal welfare is and how to improve it may differ from 
the perceptions of consumers and other stakeholders, and therefore it is 
crucial to understand what farmers mean when they talk about improving 
animal welfare. 
In this study I wanted to establish how farmers perceive ‘improving 
animal welfare’, what the phrase means to farmers, and how is it constructed 
in their speech. I also wanted to study how farmers perceive relationships 
among their personal attitudes, animal welfare and production, and if the 
attitudes are related to animal welfare and/or production. 
To chart farmers’ perceptions, we conducted two sets of qualitative 
interviews and a questionnaire survey using the Theory of Planned Behaviour 
(TPB) as a conceptual framework. The theory states that personal attitude, 
subjective norms, and perceived behavioural control, together shape an 
individual's behavioural intentions and behaviours. We found that the 
farmers perceived the improvement of animal welfare as four specific, 
practical attitude objects (providing animals with a favourable environment; 
taking care of animal health; treating animals humanely; and taking care of 
the farmer’s own well-being) and two different, but often overlapping, 
general attitudinal dimensions (the instrumental and intrinsic evaluations of 
animal welfare). The farmers’ intentions to improve animal welfare were best 
explained by their attitudes towards the specific welfare-improving actions.  
To ensure the validity of the findings of the questionnaire survey we 
interviewed farmers on 30 Finnish commercial pig farms. At the same time, 
we also assessed sow welfare (A-index) on-farm. The majority of the farmers 
considered that animal welfare does affect productivity and that there are 
linkages between farmer attitudes, animal welfare and productivity. Good 
stockmanship and healthier animals resulted in more piglets born and a 
shorter reproduction cycle.  
To study the relationships between farmer attitudes and animal welfare, 
we conducted correlation analyses for psycho-social data (gathered via 
questionnaire survey) and welfare indicator data, including also demographic 
parameters, from 117 dairy farmers. The environment-based animal welfare 
indicator data consisted of categorized housing and management parameters 
for cows. Analyses showed that some of the psycho-social factors were 
correlated with animal welfare indicators: perceiving the measures to 
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improve animal welfare to be important and easy were positively related to 
higher animal welfare indicators, and sources of subjective norms, such as an 
agricultural adviser, were mostly negatively linked with animal welfare 
indicators.  
When studying the relationships between farmer attitudes and animal 
productivity, we used the same partial correlation procedure for psycho-
social, production and demographic data from 124 piglet farmers. Among 
these farmers, treating animals humanely, perceiving it easy to provide the 
animals with a favourable environment, and having a positive attitude 
towards new information and scientific research were associated with above 
average piglet productivity. Through larger litters, decreased piglet mortality 
and higher numbers of weaned piglets, especially in first parity litters, these 
factors proved to be the most effective elements of the TPB in improving 
piglet production. 
The statistical linkages, even the weak ones, are noteworthy because also 
in the light of the farmers’ own views, such correlations were expected. The 
concept of improvement of animal welfare examined in this study outlines 
measures to improve animal welfare from the farmers’ point of view. Actions 
to improve animal welfare also have an economic impact as they enhance 
animal production. In order to identify attitudes of greatest relevance to both 
welfare and productivity, we still need a deeper understanding of the effects 
of attitudes on animal welfare. 
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1 INTRODUCTION 
During recent decades animal farming has gone through considerable 
changes. Average farm size has increased, resulting in farmers spending less 
time with individual animals and making it more difficult to detect abnormal 
behaviour and illnesses in livestock (Fraser 2001). In addition, farming has 
become increasingly mechanized, further reducing everyday interactions 
between farmers and animals and increasing animals’ fear of humans (Raussi 
2003). The quality of stockmanship has thus become an ever more important 
factor in good animal husbandry. 
Farm animal welfare has been a topic in social discussion in the media 
and among citizens. Consumers are concerned about the welfare of animals 
on farms. However, farmers' voices and their representations of animal 
welfare are seldom heard. Research on farmers’ traditions of conceptualizing 
animal welfare has been lacking until relatively recently (Austin et al. 2005; 
Bock & van Huik 2007; Lassen et al. 2006; Lund et al. 2004; Velde et al. 
2002). Especially from the perspective of improving animal welfare as an 
action, few studies have been published (Waiblinger et al. 2002).  
It is debatable whether farmers, consumers, and other stakeholders are 
talking about the same issue when discussing improving animal welfare. 
Understanding how different actors perceive animal welfare is a precondition 
for the successful improvement of welfare. Therefore, the emphasis of this 
study lies in how farmers perceive improving animal welfare, what it means 
to them, and how is it constructed in their speech. 
Animal welfare is a complex and multidimensional concept and there are 
a number of definitions associated with it (as in Brambell 1965; Millman 
2009). A common approach to the concept of welfare includes the five 
freedoms defined by the Farm Animal Welfare Council (1992). I share the 
interpretation of Appleby (1996), who represents animal welfare as a state of 
well-being brought about by meeting the physical, environmental, 
nutritional, behavioural and social needs of the animals under the care or 
influence of people.  
Animal welfare is scientifically proven to impact animal productivity (e.g. 
Scientific Veterinary Committee 1997; Hemsworth & Coleman 2011), a fact that 
seems to be appreciated by farmers. The quality of stockmanship naturally impacts 
animal welfare. Farmers’ attitudes are reflected in their behaviour towards animals, 
which, in turn, affects animal behaviour, welfare and productivity. Attitudes can 
affect the way farmers treat their animals, the environment they provide the animals, 
and even their own job satisfaction through the feedback received from the animals. 
Hence the second emphasis of this study is in explicitly disclosing the relationships 
among farmer attitudes, animal welfare and production. Experiencing and 
understanding the causality of these relationships would be a way to increase farmer 
motivation to invest in animal welfare as well as in their own well-being. 
Introduction 
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2 REVIEW OF THE LITERATURE 
2.1 FARMER INFLUENCE 
The farmer as a caregiver exerts a major influence on animal welfare 
(Coleman et al. 2003; Hemsworth 2003). Farmers have the primary 
responsibility for livestock, being liable for the daily care of the animals and 
their living conditions. The attitude and the behaviour of the caregiver affect 
animal behaviour, welfare, health and production (Breuer et al. 2000; Hanna 
et al. 2009; Hemsworth et al. 1989, 1994, 2000; Rushen et al. 1999a, 1999b; 
Waiblinger et al. 2006; Hemsworth 2007; Hemsworth & Coleman 2011). 
Attitudes of stockpersons towards animals are predictive of their 
behaviour towards animals (Coleman et al. 1998; Hemsworth et al. 1989). 
Positive and empathic attitudes are associated with positive handling of the 
animals (Lensink et al. 2000; Hanna et al. 2006; Windschnurer et al. 2009). 
For instance, positive human interactions with cows were negatively 
correlated with the cows’ fear of humans (Hemsworth et al. 2000), and 
positive attitudes towards cows were related to stockperson behaviour 
(Waiblinger et al. 2002). Positive human-animal interactions on a daily basis 
reduce an animal’s fear of humans, improve docility and reduce risk of 
injuries (Boivin et al. 2003). Attitudes are changeable along with new 
experiences and information that offers a chance to improve animal welfare 
through influencing a farmer’s attitudes towards animals (Boivin et al. 2003; 
Waiblinger et al. 2002). 
2.1.1 THEORETICAL FRAMEWORK 
One of the major theoretical frameworks in the study of attitude-behaviour 
relationships is the Theory of Planned Behaviour (TPB; Ajzen 1991, 2002; 
Figure 1). In the TPB, an individual’s intention to behave in a certain way is 
assumed to be a precondition for the implementation of the behaviour in 
question. This intention, in turn, is determined by self-evaluation of the 
behaviour (attitude towards the behaviour), belief that the behaviour can be 
realized (perceived behavioural control), and the supposed opinions of other 
people who are important to the individual (subjective norm). Two features 
are especially noteworthy in the theory. First, the object of attitudes under 
study is behaviour, which makes the conceptual link between the attitude 
and overt behaviour direct and specific, and thus amenable to empirical 
testing. Secondly, not only the evaluation of the attitude object as such but 
also other perceptions (perceived behavioural control, subjective norm) 
closely connected with it are considered relevant to the intention-behaviour 
relationship. These other perceptions (or beliefs) associate conceptually with 
Review of the literature 
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attitude because they include at least indirect evaluation of the behaviour in 
question.  
The TPB has contributed significantly to research on attitudes wherein 
the connection between attitudes and behaviours had long been debated 
(Augoustinous & Walker 1995; Fazio & Olson 2003; Manstead & Parker 
1995). Despite being criticized, it is demonstrated to be reasonably successful 
in predicting and explaining behaviour (e.g. Armitage & Conner 2001; de 
Lauwere et al. 2012; Hagger et al. 2006; Hansson et al. 2012). 
Where the TPB takes a step forward is the discovery that the attitudes 
directly connected with the behaviour in question explain human behaviour 
better than attitudes directed to the phenomenon in general. The attitude 
and the behaviour must have the same abstraction level to correspond to 
each other. If we want to predict human behaviour in the improvement of 
animal welfare, for instance, we need to study the attitudes towards the 
improvement of animal welfare in particular, not the general attitudes, for 
example, towards the animals. Predicting intentions is easier, however, than 
predicting the behaviour itself because of several limiting factors outside the 
actor's control (such as money, time, or one’s own well-being) (Ajzen 2002). 
 
 
 
 
Figure 1.  Conceptual framework for the prediction of specific intentions and behaviours 
according to the Theory of Planned Behaviour (Ajzen 1991). 
TPB has not been used extensively in previous studies of farmer attitudes 
and animal welfare and productivity, although references to it, or to the 
earlier version of it (theory of reasoned action; Ajzen & Fishbein 1980), have 
been made (e.g. Coleman et al. 1998; Hanna et al. 2009; Heleski et al. 2004). 
Thus, the roles of perceived behavioural control and subjective norms have 
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not received much attention. Furthermore, in previous studies the object of 
attitude has mostly been conceptualized as the animal (e.g. Muri et al. 2012) 
or its welfare (e.g. Hansson & Lagerkvist 2012) (beliefs and feelings about 
animals and their welfare) instead of the farmer’s own behaviour in 
improving animal welfare. However, in the studies of Waiblinger et al. 
(2002), Coleman et al. (2003) and Muri et al. (2012), among others, farmers’ 
attitudes towards interacting with production animals were gauged.  
2.1.2  DEFINITIONS OF ’ATTITUDE’ IN THIS STUDY 
In the literature, attitude has been defined as “a psychological tendency that 
is expressed by evaluating a particular entity with some degree of favour or 
disfavour” (Eagly & Chaiken, 2007). Attitudes are said to be learned 
dispositions (Hemsworth & Coleman 2011) that can change depending on the 
context (Eagly & Chaiken, 2007). They are based on cognitive, affective and 
behavioural information and can differ in both valence and strength (Maio & 
Haddock 2009). 
In this study there is some variation in the usage of terminology, but all 
the papers I–IV, on which this thesis is based, follow the general framework. 
In this framework I consider the concept of attitude as being ambiguous, 
with numerous meanings. Aware of the ambiguity of the concept and the 
variation among meanings, I use each term when appropriate and recognize 
the distinction between them. I have not chosen solely a single meaning for 
the concept, but I employ many of them. I believe these conceptual 
instruments can be used alternately if the choice is justified and the meaning 
is thoroughly analyzed and specified within the context. 
 Throughout this thesis I operate at three different conceptual levels of 
attitude. Firstly, according to the TPB, attitude is defined in a narrow sense 
as one of the contributors to implementing an intended behaviour, 
comparable with other attitude-related cognitions, i.e. perceived behavioural 
control, subjective norm and intention. In papers II and III, I refer to the 
above-mentioned factors generally as psycho-social factors. 
Secondly, in a more general application, attitude can be seen as assigning 
value judgement to a certain target. In this case also perceived behavioural 
control, subjective norm and intention are elements of a more generalized 
stand-taking, by which I mean, for instance, that improving animal welfare 
can be valued as easy, appreciated by other important persons, or as 
something that one is intending to do oneself. In this more general meaning, 
all the separate factors are referred to as dispositions, as different tendencies 
of valuing, as done in paper IV. This conceptualization is for the sake of 
clarity. I consider these dispositions to be what is usually termed stand-
taking (or bearing a certain attitude), when I talk about farmer stand-taking, 
for example. 
Thirdly, attitude can be defined as a value judgement that is articulated in 
an actor’s speech. This need not necessarily be interpreted as disposition in 
Review of the literature 
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the sense of TPB, but rather as a methodologically useful concept that offers 
a different standpoint to reflect farmers’ views. We mainly used this 
approach in paper I. 
2.1.3 QUALITATIVE AND QUANTITATIVE APPROACHES IN 
STUDYING ATTITUDES 
Attitudes can, in principle, be studied qualitatively and quantitatively. The 
methods might strengthen and supplement each other by suggesting various 
views on a topic, or they might point out respective flaws (Brannen 2005; 
Sieber 1973). Carrying out a qualitative interview as a preliminary study is a 
common practice in drawing up a questionnaire study following a TPB 
approach. A qualitative approach also contributes to interpreting the results 
and finding new meanings (Alasuutari 1995).  
Quantitative surveys, in turn, extend the picture of the occurrence and the 
division of attitudes among respondents, and make it possible to extrapolate 
results. However, the questionnaire approach has its limitations. For 
example, the potential qualitative variations in attitudes and attitude 
expression are left unaddressed. In this case, a qualitative preliminary study 
increases the validity of a questionnaire study. 
In the qualitative attitude approach (Vesala & Rantanen 2007), attitudes 
are methodologically approached as constructions that can be identified in 
argumentation (Billig 1996) and that must be actively interpreted and 
abstracted from the data. Variation may exist in attitudes according to e.g. 
the context of argumentation. For example, a farmer might express 
alternative attitudes towards improving animal welfare depending on whom 
he or she is talking to. In the qualitative attitude approach, the analysis of the 
data is based on coding the interviewees' stand-takings and justifications. 
Coherent combinations or patterns of such comments can be further 
interpreted as attitudes (see paper I).  
While TPB represents the mainstream research tradition, with its mainly 
quantitative survey methods, the qualitative approach to attitudes, 
complementary to the mainstream, focuses on the construction of attitudes 
in argumentative communication (Billig 1996; Rantanen & Vesala 1999; 
Vesala & Rantanen 1999, 2007). TPB represents a dispositional 
interpretation where attitudes, beliefs, intentions etc. are constructs that lie 
within an individual, ready to be put into operation. With a qualitative 
approach, the non-dispositional view takes effect: in an interview situation 
we can explicitly determine what the interviewees think or how they 
postulate their views in that particular context.  
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2.2 ANIMAL WELFARE AND PRODUCTIVITY 
Animals have several physiological, mental and behavioural needs that 
influence their welfare. Technical and physical solutions to the animal’s 
living conditions play a prominent role in addressing these needs. For 
example, if an animal is not able to express and fulfil its needs due to barn or 
pen construction, or feeding regime, impaired welfare will lead to suffering 
(Ursinus et al. 2009).  
It is known that there is a connection between stress and welfare, and that 
stress can be a consequence of compromised welfare (Veissier & Boissy 
2007). Stress is a situation where an animal cannot adapt to stimuli and 
situations in its surroundings, such as challenges concerning social 
environment, housing conditions and feeding (Einarsson et al. 1996; Arey & 
Edwards 1998), without major hormonal or behavioural adjustments. Long-
term stress has an impact on reproduction hormones and their function, 
especially during ovulation, heat and early pregnancy (Lang et al. 2003; 
Turner et al. 2005).  
The quality of stockmanship contributes to both farm animal welfare and 
productivity (Hemsworth 2007). Welfare, at least on a minimum level, is a 
precondition for productivity. Deficiencies in welfare can affect not only daily 
weight gain of fattening pigs and the milk yield of dairy cows but also 
reproductive processes (e.g. Broom 1991; Hernandez et al. 2005; Prunier et 
al. 2010). Milk yield is higher on farms where the stockpersons are motivated 
and happy in their work (Hanna et al. 2009), and where they perceive it 
important to treat the animals as individuals and address them by name 
(Bertenshaw & Rowlinson 2009). In addition, poor handling of cows has 
been associated with lower milk yield (Hemsworth et al. 2000; Waiblinger et 
al. 2002). Fear of humans can explain 19% of the variation in milk yield 
(Breuer et al. 2000) and up to 70% of the amount of residual milk (remaining 
in the udder after milking) (Rushen et al. 1999a). The fear of humans is also 
negatively associated with the reproductive performance of a sow. For 
example, the number of negative physical interactions is strongly related to 
litter size (Hemsworth et al. 1989). 
2.2.1 WELFARE ASSESSMENT 
The Scientific Veterinary Committee (1997) states that “if there are 
differences between systems, even a small effect on reproduction may 
indicate considerable welfare problems”. Thus, poor productivity of animals 
could even be used as an indicator of poor welfare, although good 
productivity should not be taken as conclusive evidence of good welfare 
(Rushen & de Passillé 1992; Scientific Veterinary Committee 1997). 
Productivity provides an indication, but does not offer a full picture of animal 
welfare. Instead, welfare can be measured with animal-based methods and 
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the potential for good welfare in a certain environment can be assessed with 
environment-based methods. 
Environment-based measures that reflect the prerequisites for animal 
welfare, such as animal density, space allowance, microclimate and feeding 
facilities, are widely used in on-farm welfare assessment (Napolitano 2009). 
Measurements of environmental parameters are based on previously 
collected information about the effects that the environment is known to 
have on the animal, but they can only identify conditions that could relate to 
animal welfare and should not be used to predict animal welfare per se 
(Keeling 2005). Hörning (2001) and Whay et al. (2003) suggest that when 
assessing animal welfare based on environmental factors, we need to know 
the factors well enough and use them with caution.  
Though environmental measurements cannot provide direct information 
on welfare of an individual animal, they are widely used in on-farm welfare 
assessment systems because the measurements can be done quickly and 
inter- and intra-observer repeatability is good (Napolitano et al. 2009).  They 
can be justified by better reliability, relative objectivity and their usefulness 
in the on-farm assessment of welfare-friendliness of the environment (Whay 
et al. 2003; Winckler et al. 2003; Bracke 2007). 
Animal-based measurements, such as abnormal behaviour, body 
condition score, skin and hair condition, lameness and injuries, and human-
animal interaction, provide more detailed information on the state of welfare 
of the animal (Keeling 2005). In 2009, a European project group introduced 
a new animal-based welfare assessment system, Welfare Quality® (Welfare 
Quality® 2009a, 2009b), for on-farm use. The system combined a science-
based methodology for assessing farm animal welfare with a standardised 
way of integrating this information to assign farms to one of four categories 
(from poor to excellent animal welfare). Unfortunately this assessment 
system was not available when I started this study and conducted welfare 
assessments on dairy (data 2006) and pig (2007) farms. However, assessing 
animal welfare on-farm is typically a trade-off between good scientific 
practice and both hands-on and economic constraints that have to be 
balanced to obtain scientifically usable information. 
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3 AIMS 
The aims of this study were 1) to establish how farmers perceive ‘improving 
animal welfare’; what it means to farmers, and how is it constructed in their 
speech; 2) to study how farmers perceive relationships among their own 
attitudes, animal welfare and production, and whether they see any causal 
relationships among the three; 3) to investigate if, and how, farmer attitudes 
are related with animal welfare; 4) to investigate if, and how, farmer attitudes 
are related with animal production (Figure 2). 
 
The qualitative study questions were: 
Q1: Do farmers think their attitudes affect animal welfare  
Q2: Do farmers think animal welfare affects production 
 
The statistically testable hypotheses were: 
H1: Farmer attitudes are linked with animal welfare 
H2: Farmer attitudes are linked with animal production  
 
 
  
 
Figure 2. Aims 1–4, study questions Q1 and Q2, and hypotheses H1 and H2. Existing 
relationship between animal welfare and production is presupposed. 
Aims 
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4 MATERIALS AND METHODS  
This study consists of qualitative farmer interviews (see papers I and IV), a 
questionnaire survey of farmers (II), parallel studies of relationships between 
a) farmer attitudes and cow welfare indicators (III), and b) farmer attitudes 
and piglet production (II), and an on-farm assessment of sow welfare and 
productivity associated with farmer attitudes in interview 2 (IV). The TPB 
served as a loose theoretical framework when interpreting farmer 
dispositions. The qualitative interviews were designed not only to capture the 
farmers’ thoughts and ideas in the particular interview context, but also to 
check and ensure the validity of the operationalizations and measures of 
attitudes and other psycho-social factors in the questionnaire survey. 
Table 1 describes the aims and respective study questions and hypotheses, 
study materials and methods, and main outcomes for each section, with 
reference to the original papers. Interview 1 refers to the pilot interviews, 
analysed and discussed in paper I; interview 2 stands for the interviews 
conducted in the last phase of the study, described in paper IV. For aim 1 
there is no applicable hypothesis or study question as the nature of this 
section was pilot-like, intended to gather novel information about farmer 
attitudes and perceptions towards improving animal welfare, without 
previous knowledge of the subject.  
 
 
Table 1. Aims, study questions, hypotheses, materials, prospective and factual N, 
analyses (qualitative / quantitative) and outcomes of the study and respective 
papers. For aims, questions and hypotheses, see previous page. Interview 1: 
pilot, see paper I; interview 2: see paper IV. Attitude components mentioned in 
aims 3 and 4 are derived from the questionnaire study (paper I).  
 
Quest./
Hypo- N N Farm Qual./
thesis prosp. factual type quant.
9 pig attitude construction
9 dairy + questionnaire outline
interview 2 30 pig attitude construction IV
342 137 pig attitude
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The first aim, to establish how farmers perceive ‘improving animal 
welfare’, what it means to farmers, and how is it constructed in their speech, 
was tackled through qualitative interviews (1 and 2) and a questionnaire 
survey. We conducted the first interviews in 2005 at the beginning of the 
study (interview outline presented in Supplement 1), and the second ones in 
2007 (for outline, see Supplement 4). Based on the analysis of interview 1 
data, we designed the questionnaire (Supplement 2) and sent it to farmers 
(see Table 1) in 2006. Altogether 298 farmers (35%) responded. We 
conducted a principal component analysis (PCA) for the questionnaire data 
that resulted in attitude components that we used in the prospective studies. 
The second aim, to study how farmers perceive relationships among their 
own attitudes, animal welfare and production, and whether they see any 
causal relationships among the three, was also addressed within the two 
interview studies.  
To investigate if, and how, farmer attitudes are related to animal welfare 
(3rd aim), we extracted the attitude components of dairy farmers from the 
questionnaire data and combined them with animal welfare indicator data 
that consisted of several environment-based welfare measures (including 
also annual milk yield). We also looked at on-farm collected sow welfare 
indicator data (for assessment protocol, see Supplement 4) together with 
farmer attitudes in interview 2. To investigate if and how farmer attitudes are 
related to animal production (4th aim), we extracted pig farmer attitude 
components and combined them with a piglet production database (later 
called ‘piglet production data’). In addition, we correlated farmer attitudes 
from interview 2 with farm record data for sow productivity (later called ‘sow 
production data’). 
4.1 FARMER ATTITUDES AND DISPOSITIONS 
4.1.1 QUALITATIVE INTERVIEWS 
We conducted two different sets of qualitative interviews. The first interview 
pattern (see paper I) consisted of ten attitudinal statements (Supplement 1) 
about animal welfare associated with the elements of the TPB. The 
statements were presented in written form, one at a time, and the farmers 
were asked to discuss the statements freely. We analysed the data by 
identifying the stands that the interviewees presented for or against the 
statements and the various related comments that they presented to justify 
and account for their stands. We also analysed how the interviewee 
comments can be viewed from the perspective of attitudes in the TPB. 
Following the principles of the qualitative attitude approach, the focus was 
on how these attitudes were constructed in the interviewees’ comments and 
argumentation.  
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In the second interview pattern (see paper IV), we carried out semi-
structured in-depth interviews designed to establish whether the farmers 
perceive the dispositions described in the TPB as factors that affect animal 
welfare and productivity (with dispositions we refer to farmer attitudes, 
beliefs, perceived behavioural control, intentions and subjective norms). We 
were interested in how the farmers themselves visualize the linkage chain 
between their dispositions, welfare and productivity; i.e. how well their views 
comply with the theoretical framework provided by the TPB. 
The farmers were presented with three sheets of paper (Supplement 4) 
that illustrated 1) the contents of the animal welfare index, 2) animal 
productivity in terms of piglet production parameters, and 3) the dispositions 
proposed in the TPB with elaborations concerning the perceived importance 
and ease of implementing different welfare-improving measures; subjective 
norm sources important for farmers; intentions to improve animal welfare; 
and two abstract value dimensions (based on studies I and II). Interview 
protocol and analysis followed the one described above.   
For later use in statistical analyses, we quantified interview 2 data by 
loosely dividing the farmers into three groups depending on if they agreed 
(1), partly agreed (2), or did not agree (3) with the main statements 
introduced during the interview. 
4.1.2 QUESTIONNAIRE STUDY 
Based on the results of the first interview, we drew up a questionnaire 
(Supplement 2) to operationalize the TPB so that every object of attitude 
identified in the interviews received its own measurable pattern. We asked 
for the respondents' opinions on the importance and ease of implementing 
different measures to improve animal welfare. According to the TPB, the aim 
of this pattern was to determine the specific attitudes of the farmers towards 
the issue and to catch the effect of the perceived behavioural control. We also 
enquired about the respondents’ intentions to improve the welfare of their 
animals (with correspondence to the intentions in TPB) and asked them to 
estimate how significant the animal welfare related opinions of particular 
stakeholders were for them (subjective norms in TPB). Finally, the 
respondents evaluated ten statements that generally concerned animal 
welfare and the role of a farmer.  
4.2 ANIMAL WELFARE AND PRODUCTION 
4.2.1 COW WELFARE INDICATOR DATA 
In paper III we used the national Tonkka database, administered by the 
Finnish agricultural organization ProAgria. The database includes 
environment-based animal welfare indicators and milk yield at individual 
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farm level. Tonkka data are categorized, but not classified, in terms of animal 
welfare. To rank the categories we took advantage of the Animal Needs Index 
(Bartussek 1999) adapted for Finnish conditions by Roiha (2000). We also 
used the Welfare Quality® (2009a) animal welfare scoring system for 
reference when possible. 
To be able to sum and compare the scores for separate groups of animals 
(cows, heifers, calves) we also created relative percentage scores for each 
category and derived relative scores for different age groups (calves, heifers, 
cows) and whole farms by averaging the single characteristic relative scores. 
4.2.2 SOW WELFARE INDICATOR DATA 
In paper IV, we used the A-index to assess sow welfare on-farm 
(Munsterhjelm et al. 2006). The A-index is a Finnish modification of the 
ANI-35L-model (Bartussek 1999). There are six categories (‘locomotion’, 
‘social interaction’, ‘floor quality’, ‘stable climate’, ‘feeding’ and ‘health and 
stockmanship’) that each comprise 3-10 parameters. The parameters differ 
between farrowing and dry sow units. Maximum score depends on how 
important this category or parameter is considered to be for the welfare of 
the animal. (Supplement 4) 
4.2.3 PIG PRODUCTION DATA 
In paper II we used piglet production data (N = 483) extracted from the 
Finnish litter recording scheme, provided by The Finnish Animal Breeding 
Association (FABA). The data were standardized with POTSI software 
(developed by MTT Agrifood Finland; see Serenius et al. 2004a, 2004b) to 
eliminate several confounding factors. This was to ensure that piglet 
production parameters for different farms with different conditions and 
breeds were comparable; effects that remained were housing, farmer 
proficiency and management. 
POTSI records the total number of piglets born (TNB), number of 
stillborn piglets (NSB), and piglet mortality between birth and weaning 
(PM); consequently, number of piglets weaned (NW) is calculated as NW = 
TNB – NSB – PM. These parameters, with separate results for first-parity 
litters (marked with ‘1’) and for litters of the second parity and so on (marked 
with ‘2+’) per litter per farm, indicate the deviation of each parameter from 
the population mean.  
For paper IV, we received the sow production parameters for the 30 
experiment farms from the Finnish Animal Breeding Association (FABA). 
The parameters were extracted from the Finnish herd surveillance system 
database. All parameters are later presented as actual values per litter or per 
year. Parameters of interest were herd size, breed of the litter born, 
percentage of first litters, litters per sow per year (LSY), piglets per sow per 
year (PSY), weaned piglets per sow per year (WPSY), stillbirth rate (SB%), 
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mortality of piglets from birth to weaning (MBW%), total piglet mortality 
(TM%), farrowing interval (FI) and weaning to gestation interval (WGI). We 
performed welfare scoring separately in the farrowing and dry sow units.  
4.3 STATISTICAL METHODS 
 
We carried out Wilcoxon tests to establish if there were differences between 
the means of the variables in the initial questionnaire survey data (paper I). 
Then we subjected the data to PCA and formulated the attitude components 
(see paper I) that were then used to explore the connections between pig 
farmers’ attitudes and production figures (paper II) and dairy farmers’ 
attitudes and cow welfare indicators (paper III).  
One-tailed t-tests and correlation analyses (Pearson’s correlation 
coefficient) were used to establish if the piglet production parameters 
differed from the population mean (paper II). To eliminate the bias caused by 
varying distributions, we used partial correlations with gender and farm size 
as controlling variables when examining the relationships between the 
production parameters and the attitude components. 
We studied the relationships between attitude components and cow 
welfare indicators through non-parametric partial Kendall’s Tau correlation 
analyses (paper III). To eliminate potential bias caused by different 
distributions we took into account respondent gender, farm size, barn type 
(tie or free stall) and, when concerning production, also breed, as controlling 
variables. We studied the associations between attitudes, housing and 
management parameters, and milk yield based on the results of partial 
correlation analyses. In addition, we conducted stepwise multiple linear 
regressions to discover the effects of attitudes on total scores for cows, 
heifers, calves, whole farm, and milk yield. The impact of respondent gender, 
farm size, barn type and breed were accounted for by including them in the 
model. In each analysis, we included the psycho-social factors that correlated 
with the given response variable.  
The relationships between farmer attitudes and sow welfare index scores 
were studied through Spearman rank correlation analysis, and between 
farmer attitudes and sow production figures through non-parametric partial 
Kendall’s Tau correlation analyses to eliminate confounding factors, i.e. the 
number of sows, the percentage of first litters, and breed, when concerning 
productivity (paper IV). The relationships between welfare index scores and 
production parameters were studied with partial correlation and regression 
analyses. The impact of herd size, breed of the litter born and percentage of 
first litters were managed by including them in the models. Whenever there 
was a dependent variable with more than two correlations (p<0.05) with a 
production parameter, we performed further analyses with linear regression 
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by entering herd size, breed of the litter and percentage of first litters into the 
model.  
When necessary, we removed outliers and transformed the variables 
showing substantial non-normality. In conducting the statistical analyses we 
used procedures in SPSS 15.0 (papers I, II and III), R (GNU S) version 2.11. 
(paper III) and PASW Statistics 18.0 (paper IV). 
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5 RESULTS 
The analyses of the interviews suggested that improving animal welfare is 
organized at two conceptual levels: a concrete and specific level and a more 
general, abstract level (paper I). The farmers considered taking care of  
animal health and their own well-being as the most important means of 
improving animal welfare. Treating the animals humanely was the easiest 
measure to follow, and taking care of animal health and treating them 
humanely were the most favoured intentions. In general, the measures to 
improve animal welfare were regarded as important, but were not as easy to 
put into practice. Only the humane treatment of the animals was both 
important and easy to implement in the farmers’ views. 
A majority of the farmers considered that animal welfare affects 
productivity and that there are linkages between farmer attitudes, animal 
welfare and productivity (paper IV). Good stockmanship and healthier 
animals also resulted in more piglets being born and a shorter reproduction 
cycle in piglet farms (paper IV).  
In dairy farms, some of the psycho-social factors were correlated with 
animal welfare indicators, although the correlations were low (paper III). 
Among the piglet production parameters, the first-litter parameters were 
mostly related to different psycho-social factors (paper II). These 
correlations, although moderate or low, are noteworthy because also in the 
light of the farmers’ own views, such correlations were expected (Figure 3). 
 
 
 
Figure 3. Main results of the study in correspondence with the aims, study questions and 
hypotheses (see Figure 2). 
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5.1 FARMER ATTITUDES AND DISPOSITIONS 
5.1.1 FARMER ATTITUDES ACCORDING TO THE 
INTERVIEWS 1 AND 2 
In the first interview (paper I), all farmers agreed with the statement It is 
very important to maintain and promote animal welfare, although some 
reservations were expressed. Yet there was substantial variation among the 
justifications, and this constructs the improvement of animal welfare in 
different ways. The analyses of the interviews suggested that improving 
animal welfare is organized at two conceptual levels: a concrete, specific level 
and a more general, abstract level (Figure 4).  
At a concrete level, improving animal welfare manifested itself in a wide 
group of practical welfare measures in farmers’ speech. These hands-on 
measures can be divided into four main ways of improving animal welfare: a) 
providing animals with a favourable environment, b) taking care of the 
animals' health, c) treating the animals humanely, and d) the farmer’s 
motivation and well-being at work. Improving welfare typically appeared as 
taking care of animals' health and as providing the animals with a favourable 
external environment. The owner of a large dairy farm summed it up: 
  
“In my opinion, that those cows feel great, their living environment and  […] 
and, of course, it is also easier for you. […] if animals stay healthy and 
productive.” 
 
The farmers mentioned several practical measures for improving animal 
welfare. For example, providing animals with sufficient room, solid floors 
(compared with slatted floors), comfortable and soft bedding, a reasonable 
amount of litter, and access to a pasture were essential when it came to 
providing a favourable environment. In relation to healthcare, watching the 
behaviour of the animals, maintaining good condition of hooves and coat, 
adequate feeding, regular veterinary care, and the treatment of mastitis and 
other illnesses were mentioned as being essential.  
Some of the farmers justified their positive stands for the statement by 
referring to the humane treatment of animals. Respecting the animals, 
avoiding violence when handling them, talking to and stroking the animals, 
and treating them as individuals in everyday care were connected with this 
view. The owner of a medium-sized pig farm emphasized:  
 
“They behave just like human beings. Human beings chat and say hello … 
pigs are like that, too … animals are shy only because they do not trust their 
caretaker and do not know him … of course in a modern efficient 
concentration camp one cannot afford to discuss, and stroke, and chat with 
an animal, the most important thing is that a caretaker knows his animal 
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and the animal knows his caretaker and there is a mutual trust between 
them.” 
 
On the basis of the interviews, the welfare of farmers proved to be a 
crucial precondition for animal welfare. Several of the farmers considered the 
animal’s and the caretaker’s welfare to be equal: the welfare of an animal 
increases the well-being of the caretaker, which in turn is a precondition for 
animal welfare. Treating animals individually and taking the characteristics 
of each animal into account were important to these farmers. The owners of a 
medium-sized pig farm put this well: 
 
“It is important also because two issues have to work well: maintaining and 
improving animal welfare and maintaining and improving animal 
caretakers´ welfare, because they go hand in hand. Because, in my opinion, 
if a caretaker is feeling happy and exuberant, in that case very few 
caretakers would treat animals badly. Personally I do not know anybody 
who would.” 
 
“And equally, if in a piggery the animals feel great, the caretaker’s life is 
probably also going all right. “ 
 
In addition to the four categories of practical measures for improving 
animal welfare, we found two more general and abstract attitudinal 
dimensions regarding animal welfare. Farmers seemed to evaluate animal 
welfare from these distinct but often overlapping viewpoints: welfare was to 
be either an instrument for production and economic output, or it was an 
intrinsic value. Based on the interviews, the farmers were aware of and 
appealed to both values. The most often expressed justification in our data 
was the instrumental view. The owner of an organic dairy farm emphasized 
the connection between economic output and animal welfare: 
 
“It is the most important thing, that is what we are paid for. If the animals 
feel great, they are productive and less is needed…” 
 
Fewer farmers perceived improving animal welfare as an intrinsic value, 
rather as a universal human obligation. In the speech of the owner of a 
medium-sized pig farm, animal welfare is even placed ahead of the welfare of 
his own family:  
 
“It is extremely important. It is as important as my livelihood, or in our 
case, animal welfare is even more important than that. We were on the 
edge of a bankruptcy, we had to gather our food from waste containers 
outside supermarkets. I did not have enough money to provide a livelihood 
for my family because I invested all our money in the animals.” 
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The farmers regarded animals as individuals when emphasizing welfare 
as an intrinsic value. Most of them stressed that the welfare of their animals 
and themselves were mutually dependent. This ethical viewpoint was often 
intertwined with the humane treatment of animals as an object of the 
attitude, even though it was possible to support humane treatment on 
instrumental grounds as well.  
 
 
Figure 4.  An outline of the improvement of animal welfare as an object of attitude – from 
the farmers' point of view.  
In this context, both the abstract values discussed above could also be 
interpreted as general ideologies that provide two positive but different 
measures of animal welfare. The instrumental view was most smoothly 
associated with providing the animals with a favourable environment and 
taking care of the animals’ health. The farmers holding the instrumental view 
seemed to think that improving animal welfare is important because they 
believed that it increases the economic output. 
I have been discussing farmers’ attitudes here with a single interview 
statement as an example, but similar attitude constructs were also identified 
in the farmers’ comments on the other statements (Vainio et al. 2007). When 
commenting on the rest of the statements, the farmers’ stands and 
justifications also revealed different views on the other main elements of the 
TPB. The farmers cited authorities such as slaughterhouses and dairies as 
well as veterinarians and other outside authorities regularly visiting the farm. 
Consumers were often ignored or referred to in a dismissive tone. The 
interviewees associated the intrinsic attitude with fewer norms than the 
instrumental attitude. 
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Most farmers stated that the resources for improving animal welfare are 
constrained, the limiting factors being concerns such as the economic 
situation, increased competition, the principles of effectiveness, and the 
farmer’s own well-being. In this case, improving animal welfare was 
understood as investing heavily in animal housing, technological and 
management solutions, the employing of stockpersons, etc. A few farmers 
thought improving animal welfare depended on one’s own attitude: if you 
want to, you can improve the welfare of your animals. Here improving 
animal welfare was seen as the humane treatment of animals, as small 
everyday choices and practices which do not necessarily require much 
investment (Vainio et al. 2007). 
Later in the second interview (paper IV), all the farmers (different from 
those of the 1st interview) were comfortable with the above-mentioned 
concrete measures and abstract attitudes they were introduced to during the 
interview. Particularly they believed in good stockmanship, humane and 
individual treatment of the animals, good quality healthcare and farmer 
motivation as important constructs in improving animal welfare. 
5.1.2 FARMER ATTITUDES ACCORDING TO THE 
QUESTIONNAIRE STUDY 
Tables 2a–2d illustrate the summary statistics of the initial variables in the 
study. Farmers considered taking care of the animals’ health and their own 
well-being as the most important means of improving animal welfare. 
Treating the animals humanely was the easiest measure to follow. Likewise, 
taking care of the animals’ health and treating them humanely were the most 
favoured intentions. In general, the measures to improve animal welfare 
were regarded as important but not as easy to put into practice. Veterinarians 
were the most influential of the subjective norms, while traders and 
consumers were of least significance. The farmer's obligation to treat his/her 
animals well was the most important issue at the level of general attitudes.  
According to the PCA (see paper I), specific animal welfare improvement 
measures were grouped into four main objects of attitudes concerning 
easiness (humane treatment, farmer’s well-being, favourable environment, 
animal health), and into three objects when considering the importance of 
improving animal welfare (using all the above-mentioned objects except 
animal health, whose items were scattered within other components). 
Abstract, general level attitudes appeared as two separate value dimensions: 
the respondents were profiled as so-called reward-seeking farmers, and as 
empathic farmers. For the reward-seeking farmers, animal welfare was an 
instrument for production and economic output, whereas for the empathic 
farmers, welfare was an intrinsic value, a universal duty in human action (for 
a more profound description of these value dimensions, see paper I). 
Subjective norms were loaded into separate components of their own, except 
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for the first one, which included both the traders and the consumers. These 
components accounted altogether for 54–80% of the variance. 
 
Tables 2a–2d. The means, standard deviations, and statistically significant differences within 
each section (indicated with different letters) between the variables of the original 
data, n = 296. 
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5.2 FARMER PERCEPTIONS OF RELATIONSHIPS 
AMONG ATTITUDES, ANIMAL WELFARE AND 
PRODUCTION 
All the farmers were comfortable with the welfare measures, the productivity 
figures, and the farmer dispositions introduced in the interview 2 sheets 
(Supplement 4, paper IV). Options for species-specific behaviour and meat 
quality (measures of animal welfare), and sow longevity and fitness of piglets 
after weaning (measures of productivity) were also mentioned as being 
relevant contributors. 
 
”Nothing occurs to be missing here… For me, these all appear true and 
objective. I’ve been thinking about these myself, and yes, these all affect 
animal welfare.” 
 
All except a single farmer were convinced of the positive effect of welfare 
on productivity (paper IV). They highlighted several welfare-related factors 
that improve production: 
 
”When you treat the animals well, take good care of them, give them good 
food, treat illnesses, if you come to the piggery every day to look after them 
and watch the farrowings and everything, I think it also affects 
productivity.” 
 
Also in interview 1 (paper I), the same point was well illustrated in the 
comments of organic pig farmers to the statement ‘It is very important to 
maintain and improve animal welfare’. They even paralleled welfare with 
health and health with production: 
 
“Of course, sick animals do not yield anything.” 
 
“Yes, of course, when an animal feels well and it has good living conditions, 
of course it will stay healthier and grow well, for example, biting tails is a 
good example of this issue …” 
 
A few farmers in interview 2 brought up the ambiguity of the relationship 
between animal welfare and productivity. They thought welfare improves 
production at least in part, but a productive animal may not yet feel well: 
 
“Well, it’s a bit contradictory. I’ve been wondering how they can get such 
high production figures in those big piggeries. And I don’t think animal 
welfare is quite all right there. […] I’d be glad to think a productive animal 
would feel well and have everything fine, to a T. Yet it’s not always like that, 
however.” 
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“The animal with the best welfare is not necessarily the most economic.” 
 
In interview 2, almost all the farmers thought their attitudes affected 
animal welfare; only five out of 30 farmers doubted this. Also in interview 1, 
there were a group of farmers who thought that improving animal welfare 
depended on one’s own attitude: if you want to, you can improve the welfare 
of your animals.  
Perceived importance and ease of good stockmanship and own well-being 
were the most often mentioned features that affect animal welfare in the 
farmer responses in interview 2. The farmers emphasized that their own 
well-being was also a precondition for the welfare of their animals: 
 
“Stockmanship impacts everything, every section [of animal welfare]. I 
think stockmanship is most important, it’s the key to everything.” 
 
 “Human well-being seals the well-being of the animals.” 
 
Other important features that farmers believed could affect animal 
welfare in interview 2 were the perceived importance and ease of humane 
and individual treatment of the animals, keeping an eye on the behaviour 
and health of the animals, and a farmer's own motivation.  
Roughly one third of the farmers in interview 2 thought intentions to 
improve animal welfare have a positive effect on animal welfare per se. The 
remainder said mere intention is not enough to make the difference, 
although intentions improve motivation and are a good starting point: 
 
“I think it goes indirectly, so that when you have an intention you believe in 
yourself a little more again and the motivation grows and you keep your 
eyes open all the time, you’re not going around half-asleep.” 
 
All the farmers in interview 2 said that listening to veterinarians greatly 
influences welfare of their animals. Most of them also mentioned the 
slaughterhouse as being influential, but in the sense that there is no choice 
but to listen to the slaughterhouse staff as they are the main purchasers and 
co-operators. Farmers perceived that taking into account researchers and 
other farmers also had a positive effect on the welfare of their animals.  
The majority of the farmers (interview 2) felt that the values they held had 
a positive impact on animal welfare, irrespective of the values they 
emphasized. Interestingly, some of the farmers that thought values affected 
animal welfare and productivity said that improving animal welfare as an 
intrinsic value makes a difference, while some thought that it is the 
instrumental value that improves the output: 
 
“If you appreciate animals as animals, you surely take better care of them 
than if you keep them only for money.” 
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“If I consider an animal as an instrument then I keep a sharper eye on its 
feeding, environment, medication etc. and particularly keep up my own 
professional skills.”  
 
In interview 1, when commenting on a statement “Improving animal 
welfare also pays off economically”, farmers were divided into two groups: 
one group claimed that investments in animal welfare are always profitable, 
while the other doubted if improving animal welfare really pays off. Some of 
them stressed that animal productivity is a sign of animal welfare while 
others thought animal welfare involves much more than sheer productivity.  
In interview 2, two thirds of the farmers thought that their attitudes 
affected even productivity. They perceived the linkage between these two as 
the farmer’s affection for his/her animals, or as the farmer’s way of thinking 
about and managing the whole farm, which results in the desired positive 
outcome: 
 
 “Of course, if you really like your animals and take care of them 
accordingly, it affects productivity, you get more piglets.” 
 
 “The productivity [of the farm] culminates in me. If I have positive thoughts 
and intentions, I take my animals into account better and also get more 
profit.” 
 
Yet some of the farmers were undecided about the linkage between 
dispositions and productivity (interview 2). One of them, for example, 
protested against overemphasis on farmer attitudes and claimed that the 
sows produce offspring regardless of farmer opinion on their welfare: 
 
“Efficiency always conflicts with welfare. […] The caretaker doesn’t 
necessarily need to be of the opinion that animals should feel well, and yet 
the animal can produce well.” 
 
5.3 RELATIONSHIPS BETWEEN FARMER ATTITUDES 
AND ANIMAL WELFARE 
5.3.1 COW WELFARE INDICATORS AND FARMER 
ATTITUDES 
An average farm represented in our data housed 34 (SD 14) dairy cows, 
slightly more than an average Finnish dairy farm with 25 cows at that time 
(Official statistics of Finland 2008). Herd sizes ranged from 20 to 93 cows. 
Average milk production was 9842 (SD 1160) kg/cow/year (Finnish average 
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7646 kg; Matilda agricultural statistics service 2010). 63% of all barns were 
tie stalls, 37% were free stalls. Table 3 indicates the basis for animal welfare 
indicator scoring and number of farms with each feature (paper III). 
Some of the psycho-social factors were correlated with animal welfare 
indicators, although even the significant correlations were low (Table 4). The 
perceived importance of providing the animals with a favourable 
environment was associated with better litter supply and outdoor access for 
cows. For calves, in turn, it was associated with a poor water supply. The sole 
factor directly linked with milk production was the agricultural adviser as a 
source of a subjective norm: the more influential the farmers perceived 
agricultural advisers to be, the lower was the mean milk production on their 
farms (p<0.05 for all, respectively). Whether a farmer had the general 
attitude of reward-seeking or empathy had no influence on milk production. 
Regression models indicated a few associations between farmer attitudes 
and animal welfare friendliness of farms (Table 5). Perceived easiness of 
treating the animals humanely and the intention to take care of one’s own 
well-being were positively linked with animal welfare indicator scores. Dairy 
as a subjective norm was negatively related with farm total score. 
Agricultural adviser as a subjective norm was the sole psycho-social factor 
related, negatively, with milk yield.  
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Table 3. Animal welfare scoring (rank and relative) for cows, heifers, calves, and the whole 
farm, and numbers of farms (total N = 117). 
 
Data
Group Welfare indicator Rank Relative N of farms
Cows cubicle flooring concrete 0 0 31
rubber mat 1 50 73
mattress 2 100 8
litter supply inadequate 0 0 12
adequate 1 100 103
water supply inadequate 0 0 6
(water flow > 10 l/min) adequate 1 100 109
outdoor access indoors / indoors 0 0 14
(summer / winter) paddock / indoors 1 33 7
paddock / outdoor access 2 67 4
pasture / indoors 2 67 76
pasture / outdoor access 3 100 16
hoof care never 0 0 3
only when problems 1 33 11
once per year 2 67 37
twice per year 3 100 65
calving pen no 0 0 76
yes 1 100 41
total (relative) 0-25 0
26-50 17
51-75 71
76-100 29
Heifers water supply inadequate 0 0 4
(water flow > 5 l/min) adequate 1 100 113
outdoor access indoors / indoors 0 0 18
(summer / winter) paddock / indoors 1 33 9
paddock / outdoor access 2 67 2
pasture / indoors 2 67 81
pasture / outdoor access 3 100 7
pen characteristics tied in cubicle 0 0 47
slatted floor, no cubicles 1 33 23
slatted floor with cubicles 2 67 19
solid floor, no cubicles 3 100 13
solid floor with cubicles 3 100 13
outdoors whole year 3 100 1
total (relative) 0-25 3
26-50 16
51-75 59
76-100 39
Calves automatic milk feeder no 0 0 77
yes 1 100 40
teat bucket no 0 0 12
yes 1 100 105
water supply no additional water 0 0 2
nipple 1 25 47
cup 2 50 42
bucket 3 75 22
drinking trough 4 100 4
pen flooring slatted floor 0 0 24
solid floor 1 100 92
total (relative) 0-25 13
26-50 48
51-75 30
76-100 26
Whole total (relative) 0-25 0
farm 26-50 22
51-75 68
76-100 27
Scoring system
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Table 4. Partial correlations between attitudes and related cognitions, cow, heifer and calf 
welfare indicators (including milk yield) and farm total welfare score. Only 
significant correlations are shown. Note: as the items are measured on a scale 
from 1 = strongly agree to 7 = strongly disagree, a negative correlation indicates 
that agreeing with an item is related to a higher welfare score and vice versa. N = 
117. 
 
  
Attitude / cubicle litter water hoof outdoor calving pen milk teat pen milk
Group related cognition flooring supply supply care access pen charac. feeder bucket flooring yield total
Cows x x x x
Perceived importance of 
favourable environment -0.151* -0.144*
humane treatment -0.185**
Perceived easiness of
favourable environment -0.196**
humane treatment -0.175*
Subjective norm 
agricultural adviser 0.161* -0.161* 0.134*
researchers -0.254***
Intention to
take care of the
farmers' own well-being 0.128* 0.145* 0.144*
Heifers x x x x x x x x x
Perceived easiness of
favourable environment -0.136*
humane treatment -0.251** -0.162*
Subjective norm 
dairy company adviser 0.131*
Intention to
take care of the
farmers' own well-being -0.128*
Calves x x x x x x x
Perceived importance of 
favourable environment 0.131*
farmer's well-being -0.142*
Perceived easiness of
favourable environment -0.137*
farmer's well-being -0.134*
Subjective norm 
dairy company adviser 0.198** 0.173**
other farmers 0.179**
veterinarian 0.136* 0.174** 0.129*
Farm x x x x x x x x x x x
Subjective norm 
dairy company adviser 0.130*
Intention to
take care of the
farmers' own well-being -0.141*
* p<0.05; ** p<0.01; *** p<0.001
Welfare indicator
Controlled for: respondent gender, barn type (cubicle / loose), farm size; when concerning milk yield, also cow breed
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Table 5. Regression models for animal welfare indicator scores for cows, heifers, calves, 
whole farms, and milk production. N = 117. 
 
Dependent Overall
scores F R2 p Independent(s) Beta t p
Cows           15,841 0,504 ns Intention to take care of the farmers' own well-being -0,129 -1,851 ns
Heifers 2,91 0,157 0,008 Perceived easiness of humane treatment -0,252 -2,697 0,008
Calves 13,157 0,494 0,04 Dairy as a subjective norm 0,125 1,617 ns
Veterinarian as a subjective norm 0,09 1,167 ns
Whole farm 17,126 0,559 0,012 Intention to take care of the farmers' own well-being -0,145 -2,177 0,032
Dairy as a subjective norm 0,153 2,306 0,023
Production 3,893 0,2 0,023 Agricultural adviser as a subjective norm 0,199 2,311 0,023
Controlled for: respondent gender, barn type (cubicle / loose), farm size, cow breed  
5.3.2 SOW WELFARE INDICATORS AND FARMER 
ATTITUDES 
Table 6 presents the sow welfare indicator (A-index; study IV) points. Dry 
sow units had better total welfare scores than farrowing units and the 
variation was greater in dry sow unit scores. There was a positive correlation 
between dry sow and farrowing unit total scores (r=0.474, p=0.008), and 
also between ‘locomotion’ categories (ρ=0.404, p=0.027). 
Out of 30 farmers, 25 thought their attitudes affected the welfare of their 
sows; five thought there was at least a partial effect on animals. No farmer 
totally denied the potential for one’s attitudes affecting his/her animals. 
Nevertheless, we established no statistically significant correlations between 
farmer dispositions and sow welfare scores.  
 
Table 6. A-index sow welfare scores from farms included in study IV. N = 30. 
Category / Total Mean Min Max SE
Farrowing unit, total score (max 100) 50,9 37,5 64 1,23
     Locomotion opportunities (max 11) 3,5 0,5 10,5 0,54
     Floor quality (max 8) 6,4 3 8 0,26
     Social interaction (max 9) 4 2 5,5 0,15
     Stable climate (max 28) 11,8 7 18 0,61
     Feeding (max 21) 12,8 6,5 19 0,63
     Health and stockmanship (max 23) 12,4 9 16 0,37
Dry sow unit, total score (max 100) 63,1 40 83,5 2,01
     Locomotion opportunities (max 21) 8,2 1,5 17,5 0,93
     Floor quality (max 12) 8,7 4,5 12 0,46
     Social interaction (max 16) 9,8 5 13 0,39
     Stable climate (max 16) 7,5 4 14,3 0,45
     Feeding (max 16) 12,3 7 16 0,5
     Health and stockmanship (max 19) 15,3 12,5 17,5 0,24
Total farm score (max 200) 113 77,5 140 2,84
‘locomotion opportunities’, ‘floor quality’, ‘social interaction’, ‘stable climate’, ‘feeding’ and
‘health and stockmanship’ are categories forming total welfare score for unit.
Total farm score is sum from farm’s farrowing unit and dry sow unit scores.  
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5.4 RELATIONSHIPS BETWEEN FARMER ATTITUDES 
AND PIG PRODUCTION 
The piglet production parameters in our study II sample indicated slightly 
higher productivity compared with the population mean, although only 
significantly in the TNB 2+ (t=2.262; df=120; p<0.05) and NW 2+ (t=2.721; 
df=120; p<0.01). There was a positive correlation between TNB 2+ and NSB 
2+ (Pearson’s r=0.50; df=112; p<0.01); TNB 1 and NSB 1 were not correlated. 
Among the piglet production parameters, the first-litter parameters were 
mostly related to different psycho-social factors (Table 7 1). Higher perceived 
importance of the humane treatment of the animals and the ease of 
providing the animals with a favourable environment and taking care of 
farmer own well-being indicated greater numbers of weaned piglets in first 
parity litters. Perceiving researchers and other specialists as important was 
associated with more weaned piglets and smaller piglet mortality in first 
parity litters and more piglets born in multiparous litters, but it was also 
associated with a greater number of still-born piglets in both primiparous 
and multiparous litters. Perceiving agricultural adviser and slaughterhouse 
as important was associated with a greater number of still-born piglets in 
first parity litters. 
 
Table 7. Partial correlation coefficients indicating the associations between the attitudinal 
factors and the production parameters (*p<0.05; **p<0.01; only the significant 
correlations are shown). Note: the items are measured on a scale from 1 = 
strongly agree to 7 = strongly disagree. TNB = total number of piglets born, NSB 
= number of stillborn piglets, PM = piglet mortality, and NW = number of weaned 
piglets; both in primiparous (1) and multiparous (2+) litters. N = 124. 
Factor TNB 1 NSB 1 PM 1 NW 1 TNB 2+ NSB 2+ PM 2+ NW 2+
The importance of 
humane treatment -0.247**
The ease of
farmer's well-being -0.191*
favourable environment 0.267** -0.256**
The subjective norm
agricultural adviser -0.200*
slaughterhouse -0.218*
researchers & other specialists -0.196* 0.215* -0.266** -0.257** -0.230*  
 
In study IV, participating farms represented the average Finnish farm in 
terms of production parameters. Out of 30 farmers, 20 thought their 
attitudes affected the productivity of their sows. Seven farmers thought there 
was at least a partial effect and only one opposed the potential of one’s 
attitudes having any effect on animal productivity. 
                                               
1  Note: In the respective Table 3 in original Paper II the signs have been reversed. Table 7 here 
presents the original signs for consistence with other tables.   
 41 
The animals of farmers who thought that there was a connection between 
their own dispositions and sow welfare had a lower piglet still-birth rate than 
animals of farmers that were in doubt. The sows of farmers with positive 
dispositions on the influence of attitudes on productivity had lower piglet 
still-birth and total mortality rates than sows of other farmers (Table 8). 
 
Table 8. Relationships between farmer dispositions and sow production parameters in 
study IV. Note that positive correlations indicate positive direction of association 
(lower mortality). N = 29. 
Farmer perception LSY PSY WPSY SB% MBW% TM% FI WGI
Dispositions affect welfare 0.320*
0.460* 0.314*
LSY=litter per sow per year, PSY=piglets/sow/year, WPSY=weaned piglets/sow/year, 
SB%=stillbirth rate, MBW%=mortality birth-weaning, TM%=total mortality,
FI=farrowing interval, WGI=weaning to gestation interval
Controlled for: number of sows, percentage of first litters, breed; * p<0.05
Dispositions affect productivity
 
 
5.5 RELATIONSHIPS BETWEEN SOW WELFARE AND 
PRODUCTION 
When studying the relationships between sow welfare indicators and 
productivity, we found that LSY increased with better scores from a 
farrowing unit’s ‘health and stockmanship’ category (Table 9). PSY was 
positively correlated with the farrowing unit’s ‘health and stockmanship’ 
category. In addition, points in the ‘locomotion’ category in both units were 
negatively correlated with the number of weaned piglets per sow per year. 
The percentage of stillbirths decreased if the farrowing unit’s ‘health and 
stockmanship’ points increased. Farrowing intervals shortened with a 
farrowing unit’s increasing points in ‘stable climate’ and ‘health and 
stockmanship’. 
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Table 9. Results from correlation analysis on production parameters and total welfare and 
category scores. N = 29. 
Category LSY PSY WPSY SB% MBW% TM% FI WGI
Farrowing unit
   Total score -0.391†
   Locomotion -0.347† -0.426*
   Stable climate -0.486*
   Health and stockmanship 0.561** 0.528** -0.491* -0.449* -0.463*
Dry sow unit
   Locomotion -0.383† -0.403*   -0.451* 0.367† 0.347†
   Feeding -0.385†
** p<0.01; * p<0.05; † p<0.1
LSY=litter per sow per year, PSY=piglets/sow/year, WPSY=weaned piglets/sow/year
SB%=stillbirth rate, MBW%=mortality birth-weaning, TM%=total mortality, FI=farrowing interval
WGI=weaning to gestation interval  
 
Parameters PSY, WPSY and FI had multiple significant correlations with 
index categories and we performed further analyses on them with linear 
regression (Table 10). PSY increased with increasing ‘health and 
stockmanship’ score; a one-point rise in scores resulted in 0.637 piglets more 
per sow per year. The percentage of first litters and ‘locomotion’ score in dry 
sow units lowered WPSY; a one-point rise in ‘locomotion’ score resulted in 
1.213 fewer weaned piglets per sow per year. Farrowing interval shortened by 
1.354 days if ‘health and stockmanship’ score rose by one point.  
 
Table 10. Results of regression analyses on production parameters with multiple 
correlations to total welfare and category scores. N = 29. 
PSY   WPSY FI
Parameter b SE b SE b SE
Constant 25.12** 8.056 29.24*** 7.249 202.78** 18.992
Number of animals
Breed
Percentage of first litters -0.31* 0.085
Total score (farrowing)
Locomotion (farrowing)
Stable climate (farrowing)
Health and stockmanship 0.64* 0.269 -1.35* 0.622
 (farrowing)
Locomotion (dry sow) -1.21* 0.505
*** p<0.001; ** p<0.01; * p<0.05
PSY=piglets/sow/year, WPSY=weaned piglets/sow/year, FI=farrowing interval
R2=0.702 
p(F)<0.001
R2=0.572    
p(F)<0.001
R2=0.665     
p(F)=0.001
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6 DISCUSSION 
6.1 FARMER ATTITUDES AND DISPOSITIONS 
Farmers considered that improving animal welfare can be constructed in 
many different ways and at different conceptual levels (paper I). Farmers 
discussed improving animal welfare as four concrete sets of specific actions 
and as two general, abstract values. Providing the animals with a favourable 
living environment and healthcare were the most often mentioned ways to 
improve animal welfare. These findings are similar to previous studies where 
pork producers defined animal welfare in terms of high productivity (Borgen 
& Skarstad 2007; Hubbard et al. 2007), as a good health status (Bruckmeier 
& Prutzer 2007; Kling-Eveillard et al. 2007), as good physical functioning of 
animals (Menghi 2007; van Huik & Bock 2007), and as animal health and 
comfort (Hansson & Lagerkvist 2012). 
In our study, farmers considered that taking care of their own well-being 
represented a particularly important group of actions: they perceived that 
animal welfare and their own welfare were mutually dependent. Stressing the 
importance of farmers’ own well-being could be seen as an argument for 
farmers’ own interest and a sign of an anthropocentric viewpoint, where 
perceived welfare of animals is merely a subset of human welfare, the 
animals’ preferences and welfare having relevance only to the extent that 
they are important to humans (McInerney 2004). This would mean that 
farmers put their own well-being before that of their animals and that they 
use it as a standard for animal welfare, which conforms to the instrumental 
attitude towards animal welfare. On the other hand, it can be interpreted in a 
way that farmer well-being is seen as an instrument for improving animal 
welfare, which was obviously the idea behind the farmers’ arguments in our 
interviews. 
Another important group of actions disclosed in this study was the 
humane treatment of animals, which, however, resulted in substantial 
variation among farmers’ opinions. At the general level, the farmers 
evaluated improving animal welfare on the basis of either an instrumental or 
an intrinsic value. This has also been found in previous studies (Lund et al. 
2004; Porcher et al. 2004; Austin et al. 2005). Depending on the context, the 
same farmer might use both values.  
The quantitative questionnaire survey (paper I) asserted that the division 
of actions and values was statistically valid. The same patterns of the specific 
actions and general values emerged in the questionnaire study. The variation 
in responses reveals that the farmers took stands in several ways, depending 
on the set of specific actions in question. For example, improving animal 
welfare by treating the animals humanely was more important to the farmers 
than improving welfare by providing the animals with a favourable 
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environment. The farmers’ comments also differed depending on the 
phrasing of the question: whether we asked their opinion on improving 
animal welfare in general or on improving it with a particular set of actions. 
At the general level, the value dichotomy in the survey differed slightly 
from that found in interview 1: the instrumental value was replaced with the 
concept of the reward-seeking farmer, which represented the majority of 
farmers. The concept of an empathic farmer, representing the minority of the 
farmers, corresponded with the intrinsic value. The main reason for the 
difference between the findings in the qualitative and quantitative analyses is 
presumably the fact that in the qualitative pilot part, the farmers did not 
perceive the two values as being mutually exclusive, but rather as being 
connected in many different ways. The farmers also expressed the difficulty 
of prioritizing one value over another. For this reason, it is understandable 
that the instrumental and intrinsic values did not divide the farmers into two 
separate groups in the quantitative questionnaire study.  
The farmers’ intentions to improve animal welfare were best explained by 
their attitudes towards the specific welfare-improving actions in the 
questionnaire study. A positive attitude towards the humane treatment of 
animals, as well as providing animals with a favourable environment, was 
associated with the intention to treat animals humanely. The perceived 
importance of a favourable environment was also associated with the 
intention to take care of the animals’ health, which can be interpreted as 
preventative healthcare. Staying healthy can be seen as a physical and 
physiological feature of an animal that is promoted by improving the 
animal’s living conditions: as is well known, high quality flooring promotes 
hoof health, for instance (Mouttotou et al. 1998; Rushen et al. 2007). 
Being a reward-seeking farmer was associated with the intention to treat 
the animals humanely. Being an empathic farmer was not associated with 
any of the intentions; thus prioritizing animal welfare would not necessarily 
lead to genuine improvements in animal welfare. According to previous 
studies, this is not surprising. For example, people can be very fond of their 
pets and, at the same time, ignorant and even indifferent regarding the care 
of the pets (Drews 2002). On the other hand, the empathic farmers may 
already have a high standard of animal welfare, but when considering 
improving animal welfare as a process there is no absolute maximum level. 
In addition to the specific attitudes, the subjective norms affected the 
farmers’ intentions. Appreciating researchers and other specialists was 
associated with the intention to provide the animals with a favourable 
environment. Thus, scientific knowledge or the trust in the credibility of that 
knowledge can affect the farmers’ intentions to improve animal welfare by 
investing in the animals’ living conditions and farm buildings. However, 
based on these data, I cannot know if it was the scientific information that 
inspired the farmer or if the farmer first had the intention and then sought 
out the scientific information. The importance of other farmers as a peer 
group was associated with the intention to treat animals humanely. 
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On the basis of these results, I aver that researchers and other experts can 
make a difference: if the farmer considers these authorities to be important 
and feels that they expect improvements in animal welfare, he/she will 
probably also devote himself/herself to improving the welfare of his/her 
animals. In the interview 1 data, there were more subjective norms associated 
with the instrumental attitude towards improving animal welfare than with 
the intrinsic one. This means that the authorities behind the subjective 
norms have the greatest influence on the production-centred farmers with 
instrumental attitudes. The way these authorities define animal welfare may 
interfere with and affect the farmers’ own perceptions as items such as 
health, lack of illnesses, good growth, and high quality of meat or milk are 
used as indicators of animal productivity and welfare. 
In our data, the importance and the easiness of the welfare-improving 
actions were often in conflict: the farmers perceived the actions as important 
but relatively difficult to carry out. Only the humane treatment of animals 
was both important and easy to follow in the farmers’ views. In contrast to 
the findings of Ajzen (2002), the easiness of improving animal welfare as an 
indicator of perceived behavioural control was not significantly associated 
with any of the intentions. Several factors, such as economic resources or 
legislation (Fishbein & Ajzen 1975), might hinder farmers from carrying out 
their intentions. The farmers considered taking care of their own well-being 
as extremely important but particularly problematic in practice. This might 
be a further obstacle to improving animal welfare: if the farmers are uneasy 
with their own well-being and motivation, then engaging in activities to 
improve animal welfare is probably challenging. 
6.1.1 METHODOLOGICAL REFLECTIONS 
The analysis of the qualitative interviews specified the ways farmers take 
stands in improving animal welfare and how they conceptualize animal 
welfare as a whole. By means of this qualitative specification, we were able to 
construct the quantitative component of the study (the questionnaire). Thus, 
carrying out the qualitative study as a preliminary research step ensured that 
the quantitative questionnaire study focused on the relevant issues of 
improving animal welfare from the farmers’ point of view. The qualitative 
analysis of the interview study also disclosed themes not explicated in 
previous studies, such as the considerable influence of the farmer’s own well-
being on the improvement of animal welfare. 
In the quantitative analysis of the questionnaire data certain 
unpredictable phenomena emerged, such as that the perceived behavioural 
control was not directly connected with the behavioural intentions. Through 
the influence of the farmer’s own well-being, the lack of connection between 
the perceived behavioural control and the intentions can be seen in a new 
light: if farmers regard it as difficult to keep up their own well-being and 
motivation, they probably also find it demanding to invest in improving 
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animal welfare (according to well-established theories of depression, lowered 
motivation is related to impaired performance and decision-making 
(Abramson et al. 1978; McAllister 1981)). Without the qualitative analysis, 
the significance of the farmers’ own well-being, that is, the gap between the 
perceived behavioural control and the intentions, would have remained a 
statistical oddity or at least been incompletely explained.  
The polarization of farmers into two groups, the instrumentally business-
oriented and the intrinsically welfare-oriented groups, has already been 
reported in previous studies (e.g. Lund 2004), but the general attitudes of 
reward-seeking and, on the other hand, empathy, represent concepts related 
to the evaluation of animal welfare uncovered in our questionnaire study. 
Through the concept of instrumental and intrinsic values, the responsible 
and animal welfare-prioritizing viewpoints can be put into perspective and 
compared with the findings of previous studies. These examples demonstrate 
how the concepts disclosed by the qualitative interview study make it 
possible to explain and generalize the statistical findings of the quantitative 
questionnaire study to a larger group of farmers. 
The actual value of the qualitative interview data lies in the opportunity to 
understand how the farmers themselves outline the hypotheses built through 
the theoretical framework: the hypothesis that farmers’ own attitudes and 
dispositions affect animal welfare, and the hypothesis that animal welfare 
affects production. The data show that in farmers’ views, these hypotheses, as 
well as the operationalizations used, are reasonable. Some of the farmers 
express certain reservations and specifications, which, I think, add to the 
credibility of the main point, that is, they generally accept the basic 
hypotheses. Thus I conclude that the statistical correlations, significant or 
not, are noteworthy because even in the light of the farmers’ own views, such 
correlations were expected. 
6.1.2 THEORETICAL FRAMEWORK RE-EXAMINED 
The TPB is often applied in quantitative approaches where the focus is not on 
the respondents’ justifications for their comments. It is also typically applied 
with an assumption that the respondents’ objects of attitudes can be 
preconceived and that the researchers and the respondents share and 
identify the idea of the object in the same way. Yet the same issue can be 
perceived and understood in several ways as several distinct objects of 
attitudes (Asch 1940; Vesala & Rantanen 1999; Nousiainen et al. 2009; 
Peltola & Vesala 2013). For example, the farmers in our study were almost 
unanimous in their perceptions of the importance of animal welfare, but had 
different motivations: a farmer with an instrumental view on animal welfare 
evaluates the outcomes of animal welfare improvement measures through 
the economic output, whereas a farmer with an intrinsic view weighs the 
outcomes from the standpoint of the animal’s feelings. Through a mere 
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structured questionnaire study it would not be as easy to identify such 
differences in attitude objects. 
The central idea of the TPB is to examine specific attitudes, focusing on a 
particular behaviour rather than general attitudes that focus on an abstract 
phenomenon. When studying the connections between attitudes and 
behaviours, it is essential to measure the object of the attitude on a relevant 
scale, that is to say, the attitude measured and the consequential behaviour 
must be on the same scale. Through the interviews, we aimed to establish 
how the farmers perceive the improvement of animal welfare as an action, 
and thereafter in the questionnaire study we asked the farmers about their 
intentions to carry out these actions. In some of the previous studies 
concerning farmers’ and caretakers’ attitudes, the object of the attitude has 
been the production animal itself (Lensink et al. 2000), production animal 
welfare in general (Velde et al. 2002), or the human-animal relationship 
(Bertenshaw & Rowlinson 2009; Hanna et al. 2009). Yet, according to the 
TPB, the attitude towards certain behaviour gives a better estimate of future 
behaviour than a general attitude, which has also been proven in a previous 
study concerning caretakers’ behavioural intentions (Waiblinger et al. 2002).  
Our results highlight the idea of the TPB regarding the difference between 
general attitudes and behaviours focused on the target: it is crucial to target 
the attitude at the intended behaviour rather than at the behaviour in general 
(Hemsworth and Coleman 2011). A general attitude, such as farmer empathy, 
is not necessarily enough to change the behaviour. Instead, an attitude 
towards a particular behaviour, such as the attitude towards providing an 
animal with a favourable environment, is needed to actually change the 
behaviour and the outcomes, such as allowing outdoor access to the animals.  
6.1.3 CRITICAL POINTS IN STUDYING FARMER ATTITUDES 
According to the TPB, a crucial factor preceding and predicting human 
behaviour is an individuals’ perceived behavioural control over the issue they 
believe to be important, irrespective of their actual control. In our study, we 
measured the perceived behavioural control by asking the respondents to 
estimate how easy it would be to carry out particular animal welfare-
improvement measures on their own farms. We did not enquire about the 
respondents’ opinions on their actual control over the desired outcome. This 
may partly result in the observed gap between the easiness of improving 
animal welfare as a measure of perceived behavioural control and the 
behavioural intentions. 
In addition, we did not ask the respondents if they had already carried out 
certain measures to improve animal welfare at their farms, but only asked 
about their intentions. The farmers may think they already have a high 
enough welfare standard, or they have already implemented the actions they 
consider important. For instance, farmers who have just built a new barn 
with welfare-improving technical solutions are probably not going to rebuild 
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one in the near future. The lack of a link between attitudes and intentions 
may thus be more pronounced than in reality due to the fact that we do not 
know the actual welfare standard of the farms. Yet, according to the TPB 
(Ajzen & Fishbein 1980), this is of little significance. When considering the 
improvement of animal welfare, it is not a question of being satisfied with the 
existing welfare standard but of a willingness to improve it even further. A 
farmer with a high welfare standard but with no intentions to push it any 
higher is not, by definition, interested in the actual process of improving 
animal welfare, where the focus of our study lies. 
Previous studies reported significant differences in attitudes of men and 
women towards animal welfare (e.g. Serpell 2004; Herzog 2007). Typically 
women perceive animals as individuals and emphasize the humane 
treatment of animals more often, whereas men tend to be more production-
oriented, although the views overlap (Furnham et al. 2003; Heleski et al. 
2004; Lensink et al. 2000). We found no statistically significant differences 
in attitudes between genders when a sample of piglet farmers was studied 
(paper II). However, in subsequent studies (papers III and IV) we took the 
potential gender effect into account through entering gender into the models 
as a controlling variable. According to the review by Herzog (2007), it is 
reasonable to expect that the deviation in attitudes within a gender is larger 
than between the genders, which is supposedly also the case in our studies. 
The response rate of the questionnaire study remained 35%. We sent the 
questionnaires to the farmers at the beginning of the summer when most 
farmers were busy with their farm work. In a later telephone survey of dairy 
farmers, ‘being too busy’ was the main reason for not responding. The 
missing responses for pig farms were analysed by contrasting the 
respondents’ piglet production figures with the corresponding figures of the 
farmers who failed to respond. The farmers who had responded reached a 
number of weaned piglets slightly above the national average. Obviously, the 
welfare-oriented farmers are overrepresented in our data; consequently it is 
not possible to generalize the results to all Finnish farmers. The positive view 
on improving animal welfare was strongly emphasized in the interview data 
as well. Thus I can only indirectly estimate how the improvement of animal 
welfare would be constructed if the data were also to contain interviewees 
and respondents with distinctly negative, opposing attitudes.  
6.2 FARMER PERCEPTIONS OF RELATIONSHIPS 
AMONG ATTITUDES, ANIMAL WELFARE AND 
PRODUCTION 
As an answer to my first study question (Q1: Do farmers think their attitudes 
affect animal welfare), the positive effects of farmer dispositions on both 
welfare and productivity were obvious in the farmers’ views (paper IV). 
Farmer perceptions were mostly in line with the TPB principles: they 
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perceived that their attitudes counted when it came to animal welfare and 
productivity, and that their intentions, subjective norms and values also had 
at least some effect on the welfare and productivity of their animals. All 
farmers in our study agreed with the relevance of the measures of welfare 
and productivity. Animal welfare can mean different things to different 
people (Hewson 2003), and thus it is crucial to make sure the interviewees 
are familiar with the terms and topics and that their definitions of animal 
welfare and productivity are at least approximately the same as those of the 
researchers.   
There was no doubt among farmers that welfare of animals is strongly 
related with productivity, which answers my second study question (Q2: Do 
farmers think animal welfare affects production). Some of the farmers even 
acknowledged that high productivity does not necessarily reflect good animal 
welfare, and that an animal living in a compromised environment or 
suffering from various behaviour-related problems can still produce well. Yet 
there was general agreement with the idea that welfare improves 
productivity. 
The majority of farmers perceived their own attitudes as being important 
contributors and highlighted the influence of stockmanship on the welfare 
and productivity of their animals. A similar result was reported by Hubbard 
and Scott (2011). Good stockmanship and motivation are proven to be 
significant factors in improving animal welfare and productivity (Hemsworth 
2007). The influence that skilled and motivated farmers have on animal 
welfare cannot be underestimated and I suggest that parameters evaluating 
those factors should be incorporated into animal welfare assessment systems 
that are not solely focused on animal-based parameters. 
6.3 RELATIONSHIPS BETWEEN FARMER ATTITUDES 
AND ANIMAL WELFARE 
In the study of 30 pig farms (IV), no statistical linkages were found between 
farmer dispositions and sow welfare indicators; significant correlations were 
evident only between farmer perceptions and production parameters. This is 
probably due to too general a level when quantifying farmer attitudes 
because the three approximate categories used obviously cannot catch all the 
variation among farmer dispositions. A more detailed technique in analysing 
the interviews, or use of a structured questionnaire, might have been a better 
option to catch and discern a greater amount of information about farmers’ 
dispositions. It is also possible that with a larger sample size and more 
variation, linkages between farmer perceptions and sow welfare might have 
been detected.  
A few cow welfare indicators were associated with farmers’ attitudes, their 
sources of subjective norms, and their intentions to improve animal welfare 
(paper III). The associations were weak, showing a trend rather than direct 
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linkages and lending only weak support for my first hypothesis (H1: Farmer 
attitudes are linked with animal welfare). These associations, however, 
include independent and mediating variables and cannot be interpreted as 
unequivocal causal relationships. 
Perceived importance and easiness of implementing animal welfare 
improvement measures were mostly linked with cow welfare indicators in a 
positive way. For example, the more important and easier the farmer 
perceived treating the animals humanely, the more often his/her cows and 
heifers had outdoor access. Perceiving it important to provide the animals 
with a favourable environment was positively related to cow outdoor access 
and litter supply, and perceiving it easy was linked with better heifer pens 
and calf water supply. 
As prerequisites for taking measures that improve animal welfare, 
farmers have to be able to consider prevailing conditions critically and be 
willing to change them if needed. Not all measures necessarily require 
financial investment though. Improving animal welfare through simple, 
inexpensive means, e.g. talking gently to the animals or regarding them as 
individuals, can lead to improved production (Waiblinger et al. 2002; 
Bertenshaw & Rowlinson 2009). Also the economic investments made to 
improve animal welfare can pay back through higher production, decreased 
medication expenses and increased longevity of cattle. 
Whether a farmer had the general attitude of reward-seeking or empathy 
had no influence on cow welfare indicators, which is in line with study II on 
pigs. However, in a recent study by Kielland et al. (2010), the farmers’ high 
levels of empathy and positive attitudes towards animals were associated 
with low prevalence of skin lesions and, on the other hand, with low milk 
production. Our definition of empathy may have been too abstract to catch 
similar effects. Unlike the parameters in our study, skin lesions are animal-
based parameters for animal welfare, which may be one reason for different 
findings. In general, the positive farmer perceptions of animal cognitive and 
emotional skills have been associated with a more positive and empathic 
behaviour towards animals (Lensink et al. 2001; Waiblinger et al. 2002), 
higher productivity (Lensink et al. 2001; Hemsworth et al. 1994; Bertenshaw 
& Rowlinson 2009) and improved job satisfaction (Coleman et al. 1998; 
Maller et al. 2005).  
Contrary to the farmers’ perceptions of importance and easiness, sources 
of subjective norms were mostly negatively related with cow welfare 
indicators, suggesting a low level of farmer independence, leading to a high 
level of confidence in external experts. Regression models revealed that 
perceiving dairy company advisers as an important norm source was 
negatively associated with farm total score.  
Subjective norms do not necessarily contribute to behaviour as shown by 
Coleman et al. (2003) in their study that utilized TPB on stockpersons’ 
attitudes and behaviour. The study reported attitudinal and normative beliefs 
that correlated with farmer behaviour, but the normative belief did not 
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modify the relationship between attitudes and behaviour. This suggests that 
the stockpersons behaved in a way consistent with their attitude and may 
also explain the weak relationships between farmer norms and animal 
welfare and productivity in our study.  
Taking care of animal health and treating animals humanely were the 
most popular intentions in the dairy farmers’ views. They can be relatively 
easily implemented and do not necessarily require any additional 
investment, contrary to the intentions to take care of the farmer’s own well-
being or to make physical renovations to improve the conditions on-farm.  
According to the TPB, intentions mediate the impact of attitudes on actual 
behaviour (Ajzen 1991), and thus the effect of attitudes should be seen most 
clearly in the relationships between intentions and behaviour of the farmers. 
However, several studies have shown the direct effects of attitudes and 
attitude related cognitions on behaviour (Christian & Armitage 2002; 
Christian et al. 2003; Christian & Abrams 2004). In our study, taking care of 
one’s own well-being was the sole intention with relationship with cow 
welfare indicators: it was associated with better cow hoof care, the use of a 
calving pen, and frequent outdoor access for heifers. It was also the only 
socio-psychological factor that was associated with the dairy farm total 
welfare indicator score. It has been shown that psychological well-being and 
job satisfaction anticipate improved work performance (e.g. Wright & 
Cropanzano 2000) and that the stockperson’s motivation is a significant 
factor in improving animal welfare and productivity (Hemsworth 2007). 
Thus farmer well-being and his/her intention to take care of it play a crucial 
role in improving animal welfare. 
6.4 RELATIONSHIPS BETWEEN FARMER ATTITUDES 
AND ANIMAL PRODUCTION 
The significance of subjective norms and perceived importance and ease of 
improving animal welfare were associated with piglet productivity (paper II), 
which supported my second hypothesis (H2: Farmer attitudes are linked with 
animal production). Through larger litters, decreased piglet mortality and 
higher numbers of weaned piglets, especially in first parity litters, these 
factors proved to be the most effective elements of the TPB in improving 
piglet production. Certain theoretically important connections, such as that 
between a farmer’s intentions and piglet production figures, manifested 
themselves only through other factors. 
In study IV, there were significant correlations between piglet mortality 
and farmer perceptions: the more positive the perceptions, the lower the 
mortality figures. In addition to the factors we controlled, there are 
numerous other factors that affect animal welfare, and especially production. 
Therefore, the fact that attitudes explain any degree of variation in 
production is noteworthy (Hanna et al. 2009).  
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The perceived significance of researchers and other specialists as a source 
of a subjective norm was the most powerful factor linked with several piglet 
production parameters (paper II). Appreciating researchers correlated with a 
higher number of piglets born in multiparous litters and with lower piglet 
mortality and a higher number of weaned piglets in first parity litters. It was 
also connected with the number of stillborn piglets, which in general 
correlates positively with the total number of piglets born (Canario et al. 
2006; Zaleski & Hacker 1993). In a previous study of farmers’ personality 
traits and animal welfare attitudes, Austin et al. (2005) suggested that open-
minded farmers were more likely to seek information about animal welfare 
and to hold more profound and principled views on animal welfare. This 
lends support to our interpretation that being open-minded, taking into 
account the scientific as well as other relevant information to hand, and 
being able to look forward in one’s business, helps to turn intentions into 
actual behaviour. 
The perceived ease of providing the animals with a favourable 
environment correlated negatively with piglet mortality and positively with 
the number of weaned piglets in first parity litters. The farmers’ concepts of a 
favourable environment might differ somewhat from each other and from 
those of scientists, but they appear to be sufficiently similar to ensure a 
reasonable standard of living conditions and productivity.  
On the other hand, when the animals are producing well, a farmer might 
think that he/she has succeeded in providing the animals with a favourable 
environment. The TPB suggests there is a feedback loop between actual and 
perceived behavioural control: successfully implementing a measure to 
improve animal welfare might create a feeling that the measure actually was 
easy to implement. High productivity and low mortality can be perceived as 
signs that the animals are feeling well, sometimes contrary to the real 
situation.   
Considering the humane treatment of animals important was associated 
with a higher number of weaned piglets in first parity litters. Previous 
research has shown that positive farmer perceptions of animal cognitive and 
emotional skills are associated with a more positive and empathic behaviour 
towards animals (Lensink et al. 2001; Waiblinger et al. 2002), higher 
productivity (Bertenshaw & Rowlinson 2009; Hemsworth et al. 1994; 
Lensink et al. 2001) and improved job satisfaction (Coleman et al. 1998; 
Maller et al. 2005). Human communication with animals, especially vocal 
communication, can be an indication of human attitudes towards animals 
(Boivin et al. 2003). A farmer’s behaviour that minimizes aversive 
experiences and increases positive human-animal interaction is effective in 
reducing both acute and chronic stress reactions, significant constraints on 
reproduction in animals (Breuer et al. 2003; Dobson et al. 2001; Hemsworth 
& Coleman 2011), whereas negative handling reduces productivity through 
alterations in metabolism caused by stress responses (Hemsworth et al. 
2000, 2002; Trevisi & Bertoni 2009). Treating animals humanely through 
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simple means, such as talking to and touching them gently, requires little 
additional time or investment from the farmer but has major positive effects 
on animal behaviour and stress tolerance (Hemsworth 2007; Rushen et al. 
2001; Waiblinger et al. 2004). 
Furthermore, the perceived ease of taking care of the farmer’s own well-
being was associated with a larger number of weaned piglets in first parity 
litters. The stockman’s motivation is a significant factor in improving animal 
welfare and productivity (Hemsworth 2007). Investing in the farmer’s own 
well-being includes, for example, time allocated for purposes other than 
farming that may reduce the time spent with animals, but regarding farmers 
who consider this as being easy, taking care of one’s own well-being pays for 
itself. In this context, it appears rather as a farmer’s instrument for 
improving animal welfare than simply as a sign of an anthropocentric view 
that relegates the welfare of animals to a secondary position.  
Whether a farmer had the general attitude of reward-seeking or empathy 
was not related to piglet production parameters. This suggests that the 
reason why the farmer is interested in improving animal welfare, be it 
economic, instrumental, empathic or intrinsic, does not play any role if the 
farmer is motivated and skilful enough to take good care of the animals (nor 
does the reason matter if the farmer is not proficient and interested). An 
abstract, general level attitude, again, does not seem to be precise enough to 
predict the behaviours and outcomes of this attitude, as suggested by Ajzen 
(2002) in the TPB. 
It was somewhat surprising that in study II there were no direct 
connections between the production parameters and farmers’ intentions to 
improve animal welfare. According to the TPB, the perceived ease of 
implementing a certain action precedes the intention to put it into practice. 
In our data, the perceived ease of providing the animals with a favourable 
environment was associated with the intention to actually do so, as was the 
perceived ease of investing in the farmer’s own well-being associated with the 
intention to do so, which is in concordance with the TPB. The perceived ease 
can also be seen here as a past willingness to implement the intentions that 
are already realized; thus the direct effect of the intentions may remain 
invisible. As already mentioned, a number of planned behaviour studies have 
found direct effects of, for example, subjective norms on behaviour (Christian 
& Abrams 2004; Christian & Armitage 2002; Christian et al. 2003), although 
the relationship between the norms and actual behaviour should be fully 
mediated by intentions (Ajzen 1991). 
Besides the perceived behavioural control, there is also the effect of actual 
behavioural control that can interfere with the relationship between 
intention and actual behaviour. In animal production, as well as in 
agricultural livelihoods in general, there are a number of practical reasons 
and unforeseeable events that might stop a farmer from implementing 
his/her ideas and intentions. Lack of time, money or labour and problems 
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with own health are probably the most common and prevalent issues 
disrupting farmers’ plans for the future. 
The study II population, i.e. the participants in the Finnish litter 
recording scheme, were associated with significantly higher production 
regarding piglets born and weaned in multiparous litters compared with the 
whole population of Finnish piglet farmers. The differences would probably 
be much more pronounced if we had had a chance to 1) compare the positive 
extremes with the negative ones and 2) make the comparison within the 
whole population. However, our data included only those farmers 
participating in the Finnish litter recording scheme and there were too few 
distinct negative attitudes to make such a comparison. These results are 
therefore to be interpreted as minimum associations between positive 
attitudes and production. 
In general, farmer attitudes and attitude-related perceptions were more 
strongly correlated with the production parameters of gilts and piglets in first 
parity litters than of multiparous sows and their piglets. Gilts, less 
experienced than sows, might be more sensitive to the prevailing conditions 
at parturition, partly based on their lower reproductive success compared 
with that of sows (Britt et al. 1983; Wülbers-Mindermann et al. 2002). At this 
stage, the attitude and behaviour of the farmer are obviously influential. 
Although there was no significant association between any attitude and the 
number of weaned piglets for multiparous sows, it is likely that the 
correlations between farmer attitudes and production are parallel to those for 
first-parity litters. 
Studying the correlations between farmer, management and production 
using the standardized POTSI prolificacy data made comparing the farms far 
more reliable than the conventional parameters with no corrections for 
specific features of the farms and animals. We were interested in the nature 
of farmer attitudes, reflected in farm management, and the standardized data 
made it possible to concentrate solely on the differences in management and 
housing among farms. A noticeable amount of the variation that remained in 
production parameters among the farms could be explained by the linkage 
between the farmers’ attitudes towards taking care of their animals, and the 
production parameters. 
As for the dairy farms, none of the psycho-social factors were related with 
milk production except for the agricultural adviser as a subjective norm 
source: the more important a farmer perceived the agricultural adviser to be, 
the lower was the mean milk production on the farm. Agricultural and dairy 
advisers as important opinion leaders may stress the empathic manner of 
treating the cows and prioritize animal welfare over productivity, or farmers 
having cows producing a low milk yield may rate the advisers higher because 
they want to learn more about how to get higher yield. On the other hand, a 
self-secure and open-minded farmer is more likely to seek information about 
animal welfare and to hold more profound and principled views on animal 
welfare, as shown by Austin et al. (2005). If a farmer draws on other people’s 
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opinions, he/she may feel insecure of his/her skills in taking care of the 
animals and thus be more inclined to rely on his/her opinions and decisions 
of authorities, including agricultural advisers, dairies and veterinarians.  
The chain of attitudes and attitude-related cognitions, cow welfare 
indicators, and milk production clarifies the significance of farmers’ own 
well-being. Higher milk production through better hoof care, emerging from 
the intention to take care of one’s own well-being as an example, 
demonstrates the mechanism. Surely the effects are not always that simple, 
as is shown in the case of the agricultural adviser as a source of a subjective 
norm: high milk production was evident on farms where the farmers 
perceived advisers as being important, but also on farms where advisers were 
perceived as not being important at all. It is also notable that not all farmers 
aim at very high milk yield, but may instead have a different strategy of low 
input and low output. Whether the farmer prefers low or high input and 
output may not always relate to his/her aims regarding welfare of animals. 
Overall, the correlations between dairy farmer attitudes and both cow 
welfare indicators and milk production were fairly low and few. This makes 
improving animal welfare and productivity through affecting the attitudes a 
challenge not only for farmers themselves but also for the whole agriculture 
industry (see also Burton et al. 2012). To reduce variation among farms in 
animal welfare and productivity, it may be useful for the industry to seize on 
the existing correlations and to influence the attitudes that are most likely to 
make a difference.  
It should, however, be noted that productivity does not provide a full 
picture of the state of an animal, nor does it guarantee a decent level of 
welfare (Scientific Veterinary Committee 1997). Similarly, environment and 
housing conditions do not reveal the animal’s actual welfare. Through 
environment-based welfare measures we can only assess the welfare-
friendliness of the environment, and the results may also be influenced by 
the experience of the data gatherers on farms. An animal-based welfare 
assessment system (such as Welfare Quality®) would probably have 
reflected animal’s actual welfare status better than the environment-based 
method that we used. 
 
6.5 RELATIONSHIPS BETWEEN SOW WELFARE AND 
PRODUCTION 
In this thesis I have presumed that animal welfare and productivity are 
linked and that the direction of the linkage goes from welfare to productivity, 
both being facts strongly supported by the literature. Yet I will discuss here 
the associations between sow welfare index scores and production figures as 
I assume that these associations could shed some light on the previous 
problematic finding of no statistically significant connections between farmer 
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attitudes and sow welfare indicators. Our quantification of the interview 2 
data might not have been sufficiently accurate, and if the absent correlations 
were due to mis-quantification, studying the welfare-production data might 
be of help when interpreting farmer dispositions that could affect animal 
welfare and productivity. The existing correlations between farmer attitudes 
and sow productivity suggest that there could be linkages between attitudes 
and welfare that have remained inaccessible in this study. 
There were significant, although moderate, correlations between sow 
welfare and productivity (study IV). On-farm assessed welfare was correlated 
with reproduction parameters. Better animal health and stockmanship 
during the lactation period shortened the reproduction cycle. However, 
better locomotion opportunities were negatively correlated with the annual 
number of piglets produced and weaned. Overall, better observation skills 
and interest in the animals seemed to enhance piglet production. The 30 
farms included in this study had similar A-index total scores to those in the 
study of Munsterhjelm et al. (2006). 
The ‘health and stockmanship’ category was the only significant factor 
that was related with the number of piglets born per sow per year. The 
increase in category scores was associated with a greater number of litters 
born per year and a lower stillbirth rate. High scores resulted from a clean 
working environment and healthy animals. Munsterhjelm et al. (2006) also 
reported the connection between ‘health and stockmanship’ and a greater 
number of LSY and PSY, although in the gestation unit. Low quality 
stockmanship was also earlier associated with decreased production 
(reviewed by Hemsworth et al. 2009). 
‘Health and stockmanship’ in a farrowing unit was connected to the 
length of the reproduction cycle and to the number of litters per year. The 
shorter FI and WGI can be achieved through better sow health at weaning 
time. Farrowing supervision is assigned points in ‘health and stockmanship’ 
in the farrowing unit, and this is probably from where the connection with a 
lowered stillbirth rate derives, as reported also by Holyoake et al. (1995).  
‘Stable climate’ in the farrowing unit was correlated with FI even though a 
connection was not established in the regression analysis. In ‘stable climate’ 
good points are achieved when conditions, including ventilation and lighting, 
are ideal for piglets and at the same time the sow is not stressed by too warm 
conditions. A longer lighting period has a positive impact on sows’ appetites 
during lactation (Prunier et al. 1994). This might shorten the weaning to the 
oestrus interval, but the direct impacts of a long light period and various light 
intensities on weaning to oestrus interval are contradictory (reviewed by 
Prunier et al. 1996). High ambient temperatures lower a sow’s milk 
production, body reserve mobilization and appetite-reducing feed intake, 
which in turn delays oestrus after weaning (Prunier et al. 1997) and thus 
lengthens the farrowing interval.  
A negative connection between locomotion opportunities for the sow and 
WPSY in the farrowing unit could be explained by the free movement of sows 
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and crushing of piglets (Marchant et al. 2000). Weber et al. (2007) observed 
that free sows crushed more piglets, but piglets from the sows in crates died 
for other reasons, resulting in the same total piglet mortality values. In our 
study, crushing the piglets could not be the reason behind the lower number 
of weaned piglets because there was no connection between ‘locomotion’ 
scores and the piglet mortality parameters MBW% and TM%. 
The negative association also between ‘locomotion’ scores in the dry sow 
unit and piglets born and weaned per year could be related to group housing 
solutions. The results of Kongsted (2006) suggest that the most important 
factor reducing the reproduction in group-housed sows is unwanted variation 
in feed intake. The A-index considers feed intake and probability of satiety 
using six parameters, but they are located in three different categories 
(‘locomotion’, ‘social interaction’ and ‘feeding’). As a consequence, it is not 
possible to assess the connection between the reduced piglet production and 
the success of the dry sow feeding on the farms. Even though the ‘feeding’ 
category does not include all parameters connected with successful feeding, it 
does highlight the importance of feeding in a dry sow unit, as also observed 
by Munsterhjelm et al. (2006). 
To sum up, good stockmanship, observation skills and interest in the 
animals, for instance, enhanced piglet production and shortened the 
reproduction cycle. These characteristics are considerably affected by farmer 
attitude towards animal welfare and job motivation. The A-index might not 
have been the most appropriate instrument for measuring the welfare 
implications derived from these psycho-social characteristics, and, as already 
mentioned, the quantification of these characteristics based on farmer 
interviews might not have been accurate and explicit enough. I therefore 
think that the reason for the lack of correlations between farmer attitudes 
and animal welfare is not the fundamental disconnection between the two 
factors, but rather lies in the methods used to assess both attitudes and 
welfare. 
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7 CONCLUSIONS 
This study was designed to establish how farmers understand ‘improving 
animal welfare’, and how they perceive relationships among their own 
attitudes, animal welfare and production. The farmers’ way of perceiving 
improvement in animal welfare as two abstract, general values and four 
categories of specific, concrete actions offers a new view on understanding 
farmer viewpoints and improving farm animal welfare. Farmers’ affirmative 
perceptions of the importance of their own attitudes to animal welfare and 
productivity support the formulation of my qualitative study questions and 
represent an encouraging finding that should be studied further. Their views 
also support the idea that farmers think animal welfare affects production. 
These findings could be taken advantage of to enhance cooperation and 
education among farmers and other stakeholders to promote more animal-
friendly and efficient production processes.  
 The second focus of this study was to explore farmer attitudes related to 
animal welfare and production. Farmers’ attitudes, as well as other psycho-
social factors proposed by the TPB, proved to be significant: treating animals 
humanely, perceiving it easy to provide the animals with a favourable 
environment, and having a positive attitude towards new information and 
scientific research were associated with above-average productivity on piglet 
farms, supporting the hypothesis that attitudes are linked to animal 
production. The associations between on-farm assessed welfare and sow 
productivity indicated that the efforts made to improve welfare also pay off 
economically. On dairy farms, however, perceived importance and ease of 
improving animal welfare were only weakly related to higher animal welfare 
standards and no relationship with production was established, lending little 
support to the hypotheses that attitudes are linked with animal welfare and 
productivity. Yet the statistical correlations, whether significant or not, are 
noteworthy because even in the light of the farmers’ own views, such 
correlations were expected. Thus the hypotheses, as well as the 
operationalizations used, are reasonable.  
Farmers’ intentions to take care of their own well-being were associated 
with high total welfare indicator score for the dairy farms. Supporting farmer 
well-being seems to be a potential key for improving animal welfare, perhaps 
even productivity. However, the perceived conflict between the farmers’ 
views on the importance of improving animal welfare and the difficulty of 
putting it into practice indicates that the improvement of animal welfare 
requires society to take more responsibility.  
These results show that farmers’ attitudes are important when it comes to 
animal productivity, but we still need to study the effects of attitudes on 
actual animal welfare in order to establish which are of greatest relevance to 
both welfare and production. In future research, studying the attitudes of a 
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sample of farmers with greater variation in attitudes to animal welfare would 
be important, although challenging if based on voluntary participation. 
Targeting educational measures, for example, at groups of farmers with more 
negative attitudes would benefit the animals whose welfare is compromised 
most. 
This study demonstrates that by adapting a valid conceptual framework 
and applying relevant qualitative and quantitative methods that are mutually 
supportive, we are able to elucidate the underlying meanings and values in 
farmers’ views on improvement of animal welfare. This approach aids in 
developing communication between farmers and other stakeholders. To raise 
the standard of animal welfare and productivity and reduce variation 
between farms, it would be useful to seize on the revealed correlations and to 
influence the attitudes that are most likely to make a difference. 
Farmers’ attitudes may be linked to animal housing, management and 
productivity, but welfare and productivity are determined by multiple 
factors, some of which are related to attitudes, some not. This study does not 
deal with causal relationships, and we still need more research to understand 
the causes and effects of the complex relationships between humans and 
animal welfare. 
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SUPPLEMENTS 
1. Interview 1 outline (study I) 
2. Questionnaire sheet, in Finnish (a) and Swedish (b) (study I) 
3. Interview 2 outline, a-c (study IV) 
4. Sow welfare indicator assessment protocol i.e. A-index, for farrowing 
unit (a) and for dry sow unit (b) (study IV) 
 
 
